can be determined. The diffusion coefficients presented in Figure 1 are related to the mobilities, µ, through the Einstein's relation µ=qD/kT, where q, k, and T refer to elementary charge, Boltzmann constant, and temperature assuming a mono-valent material.
Diffusion is a rate process determined by the successful jumps over the rate-limiting energy barriers. This may be quantified by ω c =(kT/h)e -ΔG/RT , where ω c , h, ΔG, and R, refer to the mean jump rate, Planck's constant, activation free energy, and gas constant, respectively. Based on similar premises, Dyre proposed a theoretical framework for quantitative description of charge transport in ion-conducting disordered materials 21 . According to this model, ion conduction proceeds through hopping of charge carriers (ions, in case of ionic liquids) in a spatially randomly varying potential energy landscape. The attempt rate, ω e , to overcome the highest energy barrier determining the dc conductivity, σ 0 , is one of the characteristic parameters of the model. We have recently demonstrated that ω e ≅ω c and Dyre's model quantitatively describes the dielectric spectra of ionic liquids up to the relaxation region. For ionic liquids, ω c has recently been shown to be equivalent to the structural relaxation rates determined from mechanical spectroscopy.
Conclusion
Self-diffusion coefficients in a series of bis(trifluoromethylsulfonyl)imide-based glass-forming ionic liquids (ILs) are investigated in a wide frequency and temperature range by means of broadband dielectric spectroscopy (BDS), and pulsed field gradient nuclear magnetic resonance (PFG NMR). The mean ion jump lengths are experimentally determined for the first time and shown to increase with the molecular volumes determined from quantum-chemical calculations [1] .
